Novel guanidinium-rich oligopeptide derivatives R-[Adp(X)] 8 -NH 2 are described, which consist of an octa-aspartic acid backbone with argininylated side chains that are derived from the biopolymer cyanophycin [H-(Adp) n -OH]. The Fmoc-Adp(X,Pbf)-OH building blocks for solidstate peptide synthesis (SSPS) of Adp octamers were prepared from Fmoc-Arg(Pbf)-OH and Fmoc-Asp-OAll. Coupling on PAL resin provided four octamers with and without N-terminal fluorescent groups (FAM) and C-terminal amide groups. Milligram quantities of Adp-octamers were isolated after preparative HPLC purification. The structure of the novel guanidinium-rich oligomers is unique insofar as the side chains of the Asp 8 -backbone include both a guanidino and a carboxylic acid group, the influence of which will be tested with the corresponding ester and amide derivatives that were synthesized in parallel. Unusual cellpenetrating properties of the Adp-octamers are expected.
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peptides with an N-terminal β 3 -amino acid residue are not cleaved by common aminopeptidases, [10] [11] [12] H-Adp-OH should be quite stable under physiological conditions.
To be able to find out whether cyanophycin segments with a length typical of CPPs (vide supra) 3-5 have cell penetrating properties we decided to synthesize octamer derivatives (cf. Figure 1 B , with n = 8) by conventional solid-state peptide synthesis (SSPS) using Fmoc chemistry.
For this purpose, the readily available dipeptide H-Adp-OH ( Figure 2 ) looked like a convenient starting material, but this would have required its modification by selectively (!) protecting the guanidino and the carboxylic acid group in the Arg-residue and by putting an Fmoc group on the N-terminus of the Asp residue. Instead, we synthesized suitably protected dipeptide derivatives 4 from the commercially available compounds, Fmoc-Arg(Pbf)-OH (1) and Fmoc-Asp-OAll, as outlined in Scheme 1.
The carboxylic acid group of the protected arginine 1 was activated with dicyclohexylcarbodiimide or with thionyl chloride, followed by reactions with t-BuOH, MeOH, or Me 2 NH to give the protected arginine esters 2a and 2b, and amide 2c, respectively, in yields ranging from ca. 50 to 86%. Removal of the Fmoc group provided the Arg derivatives 3 with free amino groups, to which the Asp moiety was attached by reaction with Fmoc-Asp-OAllyl under peptidecoupling conditions to produce the three Fmoc-Adp(Pbf,X)-OAllyl derivatives 4a-c. De-allylation with phenylsilane/Pd(PPh 3 ) 4 led to the building blocks Fmoc-Adp-(Ot-Bu,Pbf)-OH (5), Fmoc-Adp(OMe,Pbf)-OH (6) , and Fmoc-Adp(NMe 2 ,Pbf)-OH (7) , ready for SSPS (see Scheme 2) . Overall yields of up to 40% could be attained for the four steps from Fmoc-Arg(Pbf)-OH (1) to the Adp building blocks 5-7 (for details, see Experimental part). Compound 5 with a t-Bu ester group was actually prepared as precursor to Adp-octamers 8a and b with free carboxylic acid groups, formed concomitantly with removal of the peptide from the resin by trifluoroacetic acid (TFA).
As resin for the SSPS we used N-alkylated PAL, 13 the Fmoc-groups of the growing chains were removed with piperidine in DMF, and the couplings were achieved with HATU/Hünig base (DIPEA) in DMF. The same conditions were employed for attachment of the N-terminal fluorescent FAM label (Scheme 3). Release of the peptide chains from the resin and removal of the Pbf protecting groups was performed with TFA-H 2 O-TIS, and the products were purified by preparative HPLC. Milligram amounts of the octa-Adp-carboxamides 8-10 (Schemes 2, 3) were synthesized in this way.
We also prepared the octa-Adp-amides with methyl ester 9 and amide groups 10 in the side chains in order to be able to compare the biological activities of Adp-octamers with and without a possible internal neutralization of positively charged guanidinium by negatively charged carboxylate groups (see 8a and b and formulae in Figure 1 B) .
The determination of i.v. toxicities and the cell-penetrating properties of octa-Adp derivatives described herein are reported in ref. 6 and will be described in a separate paper, 14 respectively.
Protected amino acids and the PAL resin were purchased from Bachem, HATU from Aapptec, 5(6)-carboxyfluorescein (5/6-FAM) from abcr and all other chemicals were purchased from Sigma Aldrich. All reagents were used as received, solvents were technical grade, and the reactions were run in open flasks fitted with PFTE 
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coated magnetic stir bars at r.t., unless otherwise noted. Peptide couplings were carried out in ISOLUTE ® Double fritted filtration column, 15 mL 20 μm PE (reaction vessel, Biotage) at r.t. The building blocks for peptide synthesis were activated in 4 mL screw vial 45 × 14.77 mm (activation vessel, BGB) closed with PFTE lined cap 13-425 (Thermo Scientific) at r.t. Analytical TLC was performed with Merck 60 F254 pre-coated aluminum silica plates and visualized by UV detection (254 nm). Flash column chromatography (FC) was performed using SiliCycle (SilaFlash ® P60, 230-400 mesh particle size) silica gel. All fractions collected by FC were analyzed by TLC to identify the different compounds. Melting points were recorded on a Büchi melting point B-540 device.
IR spectra were recorded on a PerkinElmer Spectrum Two FT-IR spectrometer at r.t. using ATR as the sampling technique. NMR spectra were recorded on a Bruker Advance-III 400 MHz spectrometer in the NMR Service at the Laboratory of Organic Chemistry (LOC), ETH Zurich. 1 H NMR spectra were recorded relative to the residual solvent peak (CDCl 3 δ H = 7.26, DMSO-d 6 δ H = 2.50) and reported as follows: chemical shift (ppm), multiplicity (standard abbreviations; ovlp: overlap), coupling constant (Hz), and integration. 13 C NMR spectra were recorded relative to residual solvent peaks (CDCl 3 δ C = 77.0, DMSO-d 6 δ C = 39.5). All 1 H and 13 In a 100 mL round-bottomed flask, Fmoc-Arg(Pbf)-OH (6.0 g, 9.25 mmol) and DMAP (119.4 mg, 977 μmol, 0.11 equiv) were dissolved in CH 2 Cl 2 (20 mL). Then, t-BuOH (4 mL, 41.82 mmol, 4.52 equiv) was added and the flask was cooled for 5 min on ice. To the cooled mixture, DCC (2.11 g, 10.23 mmol, 1.11 equiv) was added and the resulting solution was stirred for further 5 min on ice. Afterwards, the flask was left with stirring for 3 h 40 min at r.t. The reaction mixture was then poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (2 × 40 mL). The organic layers were combined and dried (MgSO 4 ) before being evaporated in vacuo. The crude product was purified by FC (EtOAc-CH 2 Cl 2 , 1:1). All collected fractions were analyzed by TLC, combined, and evaporated to give compound 2a in 50% yield (3.25 g, 4.61 mmol) as a colorless powder; R f = 0.54 (EtOAc-CH 2 Cl 2 , 1:1). 1 In a 250 mL round-bottomed flask, compound 2a (3.05 g, 4.33 mmol) was dissolved in piperidine-DMF (50 mL 1:4) and stirred for 80 min. The organic solvent was then evaporated in vacuo and the crude reaction mixture purified 2 times by FC (CH 2 Cl 2 -MeOH, 9:1). All collected fractions were analyzed by TLC, combined, and evaporated to give compound 3a (2.08 g, 4.31 mmol, quant) as a yellowish oil; R f = 0.27 (CH 2 Cl 2 -MeOH, 9:1). 
tert-Butyl N 2 -[3-({[(9H-Fluoren-9-yl)methoxy]carbonyl}amino)-4-(allyloxy)-4-oxobutanoyl]-N ω -[(2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl]argininate (4a)
In a 100 mL round-bottomed flask, compound 3a (1.58 g, 3.28 mmol) was dissolved in DMF (20 mL) and stirred. In another 50 mL pearshaped flask, Fmoc-Asp-OAll (1.31 g, 3.30 mmol, 1.01 equiv) and HATU (1.26 g, 3.30 mmol, 1.01 equiv) were dissolved in DMF (1 mL). Then, DIPEA (1.17 mL, 6.88 mmol, 2.10 equiv) was added and the mixture shaken for 4 min. Afterwards, the contents of the pearshaped flask were transferred to the round-bottomed flask and stirred for 2 h. DMF was partially evaporated in vacuo and the remaining organic phase was poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined and dried (MgSO 4 ) before being evaporated in vacuo. The crude reaction mixture was purified by FC (EtOAc-CH 2 Cl 2 -MeOH, 45:45:10). All collected fractions were analyzed by TLC, combined, and evaporated to give compound 4a in 98% yield (2.76 g, 3.21 mmol) as a colorless powder; R f = 0.22 (EtOAc-CH 2 Cl 2 -MeOH, 45:45:10). In a 100 mL round-bottomed flask under N 2 , compound 4a (2.65 g, 3.08 mmol) was dissolved in CH 2 Cl 2 (25 mL). Then, PhSiH 3 (750 μL, 6.16 mmol, 2 equiv) and Pd(PPh 3 ) 4 (361.8 mg, 313.1 μmol, 0.1 equiv) were added. The resulting solution was stirred for 2.5 h, poured in 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined, dried (MgSO 4 ), and evaporated in vacuo. The crude reaction mixture was resuspended in H 2 O-MeCN + 0.1% TFA (50 mL, 1:1) and lyophilized prior to purification. The product was then purified by FC (MeOH-CH 2 Cl 2 , 1:9, 0 to 1% AcOH). The fractions containing the product were analyzed by TLC, collected, and evaporated in vacuo. Finally, compound 5 was obtained by semi-preparatrive HPLC using 4 runs of gradient 1 in 82% yield (2.06 g, 2.52 mmol) as a colorless powder; mp 129 °C; R f = 0.1 (MeOH-CH 2 Cl 2 , 1:9). 
Preparation of Building Block 6
Methyl N 2 -{[(9H-Fluoren-9-yl)methoxy]carbonyl}-N ω -[(2,2,4,6,7 pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl]argininate (2b)
In a 50 mL round-bottomed flask, Fmoc-Arg(Pbf)-OH (1.65 g, 2.54 mmol) was dissolved in neat SOCl 2 (2 mL) and stirred for 30 min. Then the flask was placed on an ice bath and MeOH (10 mL) was added dropwise under vigorous stirring. The mixture was stirred overnight at r.t. Then, it was poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined and dried (MgSO 4 ) before being evaporated in vacuo. The crude reaction mixture was purified by FC (EtOAc-CH 2 Cl 2 , 1:1). All collected fractions were analyzed by TLC, combined, and evaporated to give compound 2b in 86% yield (1.45 g, 2.54 mmol) as a colorless powder; R f = 0.26 (EtOAc-CH 2 Cl 2 , 1:1). In a 100 mL round-bottomed flask, compound 2b (1.41 g, 2.13 mmol) was dissolved in piperidine-DMF (1:4, 10 mL) and stirred for 1 h. Then, 1 M aq HCl (30 mL) was added, and the mixture was extracted with CH 2 Cl 2 (3 × 30 mL). The combined organic phases were removed and aq NaHCO 3 was slowly added to the remaining aqueous phase until saturation (vigorous gas evolution). Subsequently, the aqueous phase was extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined, dried (MgSO 4 ), and evaporated in vacuo. The crude reaction mixture was purified by FC (MeOH-CH 2 Cl 2 , 1:9). All the collected fractions were analyzed by TLC, combined, and evaporated to give compound 3b in 95% yield (885 mg, 2.13 mmol) as a nearly transparent oil; R f = 0.32 (MeOH-CH 2 Cl 2 , 1:9).
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Methyl N 2 -[3-({[(9H-Fluoren-9-yl)methoxy]carbonyl}amino)-4-(allyloxy)-4-oxobutanoyl]-N ω -[(2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl]argininate (4b)
In a 100 mL round-bottomed flask, compound 3b (845 mg, 1.92 mmol) was dissolved in DMF (10 mL). In another small pear-shaped flask, Fmoc-Asp-OAll (796.3 mg, 2.01 mmol, 1.05 equiv) was dissolved in 0.4 M HATU in DMF (5 mL, 2.01 mmol, 1.05 equiv). Then DIPEA (684 μL, 4.03 mmol, 2.1 equiv) was added and the flask shaken for 2 min. The contents of the pear-shaped flask were transferred to the 100 mL flask and the mixture was stirred overnight. Finally, the mixture was poured into 1 M aq HCl (20 mL) and extracted with CH 2 -Cl 2 (3 × 40 mL). The organic layers were combined, dried (MgSO 4 ), and evaporated in vacuo. The remaining DMF was removed using high vacuum (10 -2 mbar). The crude reaction mixture was purified by FC (EtOAc-CH 2 Cl 2 , 1:1 + 1% MeOH). All collected fractions were analyzed by TLC, combined, and evaporated to give compound 4b in 87% yield (1.37 g, 1.67 mmol) as a colorless powder; R f = 0.26 (EtOAc-CH 2 Cl 2 , 1:1 + 1% MeOH). 1 
N 2 -{[(9H-Fluoren-9-yl)methoxy]carbonyl}-N 4 -(1-methoxy-1-oxo-5-{3-[(2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl]guanidino}pentan-2-yl)asparagine (6)
In a 100 mL round-bottomed flask, compound 4b (1.19 g, 1.46 mmol) was dissolved in CH 2 Cl 2 (10 mL) and N 2 was bubbled through the solution for 10 min. Then, PhSiH 3 (4 mL, 32.45 mmol, 22.25 equiv) and Pd(PPh 3 ) 4 were added (66.6 mg, 57.6 μmol, 0.04 equiv). The solution was stirred for 2 h. Then, the mixture was poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined and dried (MgSO 4 ) before being evaporated in vacuo. The crude reaction mixture was separated by FC (CH 2 Cl 2 -MeOH, 95:5 + 0.5% TFA). All the fractions containing the product (TLC test) were combined and evaporated. [(2,2,4,6,7-pentamethyl-2,3- 
Preparation of Building Block 7 (9H-Fluoren-9-yl)methyl-(1-(dimethylamino)-1-oxo-5-{3-
dihydrobenzofuran-5-yl)sulfonyl]guanidino}pentan-2-yl)carbamate (2c)
In a 50 mL round-bottomed flask, Fmoc-Arg(Pbf)-OH (1.65 g, 2.54 mmol) was dissolved in neat SOCl 2 (2 mL). The solution was stirred for 30 min. Then, SOCl 2 was evaporated using a gentle N 2 flow. Afterwards, 2 M HNMe 2 in THF (11.5 mL, 22.94 mmol, 10 equiv) was added dropwise by cooling the mixture on ice. The mixture was stirred overnight at r.t., poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined and dried (MgSO 4 ) before being evaporated in vacuo. The crude reaction mixture was purified by FC (CH 2 Cl 2 -MeOH, 95:5). All fractions collected were analyzed M. Grogg et al.
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by TLC, combined, and evaporated to afford compound 2c in 68% yield (1.05 g, 2.29 mmol) as a yellowish solid; R f = 0.41 (CH 2 Cl 2 -MeOH, 95:5). 1 Amino-N,N-dimethyl-5-{3-[(2,2,4,6,7-pentamethyl-2,3- 
2-
dihydrobenzofuran-5-yl)sulfonyl]guanidino}pentanamide (3c)
In a 100 mL round-bottomed flask, compound 2c (989 mg, 1.46 mmol) was dissolved in piperidine-DMF (1:4, 10 mL). The solution was stirred for 1 h. Then, 1 M aq HCl (30 mL) was added, and the mixture was extracted with CH 2 Cl 2 (3 × 30 mL). The combined organic phases were removed and aq NaHCO 3 was slowly added to the remaining aqueous phase until saturation (vigorous gas evolution). The aqueous phase was extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined, dried (MgSO 4 ), and evaporated in vacuo. The crude reaction mixture was purified by FC (MeCN-Et 3 N, 99:1, 0 to 10% MeOH). All collected fractions were analyzed by TLC, combined, and evaporated to give compound 3c in quantitative yield (698 mg, 1.46 mmol) as a yellow oil; R f = 0.11 (MeOH-MeCN, 1:9 + 1% Et 3 N). 1 {3-[(2,2,4,6,7-pentamethyl-2,3- 
Allyl N 2 -{[(9H-Fluoren-9-yl)methoxy]carbonyl}-N 4 -(1-(dimethylamino)-1-oxo-5-
dihydrobenzofuran-5-yl)sulfonyl]guanidino}pentan-2-yl)asparaginate (4c)
In a 100 mL round-bottomed flask, compound 3c (664 mg, 1.46 mmol) was dissolved in DMF (8.8 mL) . In another small pear-shaped flask, Fmoc-Asp-OAll (607.8 mg, 1.54 mmol, 1.05 equiv) was dissolved in 0.4 M HATU in DMF (3.8 mL, 1.54 mmol, 1.05 equiv). Then, DIPEA (524 μL, 3.07 mmol, 2.1 equiv) was added, and the flask was shaken for 2 min. Afterwards, the content of the pear-shaped flask was transferred to the 100 mL flask and the resulting solution was stirred overnight. Finally, the reaction mixture was poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined, dried (MgSO 4 ), and evaporated in vacuo. The remaining DMF was removed using high vacuum (10 -2 mbar). The crude reaction mixture was then purified by FC (CH 2 Cl 2 -MeOH, gradient 100:0 to 95:5). The fractions containing the product (TLC analysis) were combined and evaporated in vacuo. Further purification via FC (CH 2 Cl 2 -MeOH, 96:4) and TLC analysis of the collected fractions gave, after evaporation, compound 4c in 77% yield (938 mg, 1.13 mmol) as a colorless solid; R f = 0.30 (MeOH-CH 2 Cl 2 , 5:95). In a 100 mL round-bottomed flask under N 2 , compound 4c (882 mg, 1.06 mmol) was dissolved in CH 2 Cl 2 (10 mL) and N 2 was bubbled through the solution for 10 min. Then, Pd(PPh 3 ) 4 was added (126.9 mg, 109.8 μmol, 0.1 equiv) and again N 2 was bubbled through the mixture for 2 min. Afterwards, PhSiH 3 (2.8 mL) was added and the reaction mixture was stirred for 2 h. Finally, the mixture was poured into 1 M aq HCl (20 mL) and extracted with CH 2 Cl 2 (3 × 40 mL). The organic layers were combined and dried (MgSO 4 ) before being evaporated in vacuo. Compound 7 was isolated via semi-preparative HPLC with 3 injections and gradient 2 in 61% yield (510 mg, 0.64 mmol) as a colorless powder; mp 145 °C. 
Preparation of the Octamers 8-10
Solid-State Peptide Synthesis; General Procedure (GP1)
All cyanophycin octamer derivatives were synthesized using the following protocol on a 0.03 mmol scale (building block 5 for 8a,b; 6 for 9a,b; and 7 for 10a,b).
In a 15 mL reaction vessel equipped with a valve and attached to a suction system, ca. 107 mg of dry PAL resin (0.28 mmol/g) was shaken in DMF (5 mL) for 30 min. Then, the resin was treated with piperidine-DMF (1:4, 5 mL) for 5 min and washed 5 × 1 min with DMF (5 mL each).
In a 4 mL activation vessel, the building block (first coupling: 5: 73.8 mg, 6: 70.0 mg, 7: 71.1 mg, 90 μmol, 3 equiv; further couplings: 5: 49.2 mg, 6: 46.7 mg, 7: 47.4 mg, 60 μmol, 2 equiv) was dissolved in 0.4 M HATU in DMF (first coupling: 210 μL, 84 μmol, 2.8 equiv; further couplings: 140 μL, 56 μmol, 1.9 equiv) and then activated DIPEA (first coupling: 27.6 μL, 162 μmol, 5.6 equiv; further couplings: 18.4 μL, 108 μmol, 3.8 equiv) in DMF (600 μL) for 3 min. The activated mixture was transferred to the reaction vessel and the activation vessel rinsed with DMF (600 μL). The solution was shaken 4 h for the first coupling and 2 h for each of the 7 others with the corresponding building block. Then, the reaction vessel was washed 5 × 1 min with DMF (5 mL each). The Fmoc protecting group was removed by 3 treatments (2 min, 8 min, 8 min) with piperidine-DMF (1:4, 5 mL each). The resin was then washed 5 × 1 min with DMF (5 mL each) prior to the next coupling. The resin could then be stored for a few days at 4 °C in a sealed reaction vessel before cleavage (to give 8a, 9a, and 10a) (see GP2, vide infra) or FAM coupling (to give 8b, 9b, and 10b) (see FAM coupling procedure, vide infra).
General Cleavage Procedure (GP2)
This procedure describes the cleavage from the resin for peptides 8-10. After the last coupling, the Fmoc group was removed by using the same procedure as described in GP1. The resin was then washed 5 × 1min with DMF (5 mL each) and then 5 × 1 min with CH 2 Cl 2 (5 mL each). Finally, the resin was dried by suction for approximately 25 min.
The dry resin was transferred to a tared 100 mL round-bottomed flask and weighed. Per g of dried resin, 50 mL of cleavage cocktail was added {R-[Adp(OH)] 8 Afterwards, the resin was filtered off using a fritted glass filter and washed with neat TFA. The TFA was evaporated with N 2 flow until some material started to precipitate. Then, ice cold Et 2 O was added and the resulting suspension was filtered on Celite and rinsed with ice cold Et 2 O to remove cleaved protecting groups. To solubilize the peptidic material, the Celite was resuspended 3 × in H 2 O-MeCN + 0.1% TFA (40 mL each, 1:1) and filtered. The filtrate was frozen, lyophilized, and stored at 4 °C before purification via semi-preparative HPLC (gradient 1). All HPLC fractions were analyzed by analytical HPLC, combined according to purity (all samples considered >95% pure), and lyophilized to yield the TFA salt form of the peptides. Peptides 8a, 9a, and 10a were obtained as colorless powders (5-15 mg each; hygroscopic). The TFA content of the salt was determined by elemental analysis of 8a, according to which 9 TFA molecules were associated with the peptide. We assumed that this was also the case for 9a and 10a. For a typical desalting procedure, vide infra. 
FAM Coupling Procedure (Peptides 8b, 9b, 10b)
All FAM couplings were performed on a 0.015 mmol scale.
The Fmoc-peptide-resin (0.015 mmol) stored in the reaction vessel was resuspended 10 min in DMF (5 mL) and treated 3 × (2 min, 8 min, 8 min) with piperidine-DMF (1:4, 5 mL each). The reaction vessel was then washed 5 × 1 min with DMF (5 mL each). Then, in an activation vessel 5/6-FAM (33.9 mg, 0.09 mmol, 6 equiv) was predissolved in DMF (5 mL). To this solution, 0.4 M HATU in DMF (215 μL, 0.086 mmol, 5.7 equiv) and DIPEA (31.4 μL, 0.18 mmol, 12 equiv) were add-M. Grogg et al.
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Syn thesis ed and the mixture was shaken for 10 min. The content of the activation vessel was then transferred to the reaction vessel and shaken overnight (16 h). The resin was then washed 5 × 1 min with DMF (5 mL each) and treated with piperidine-DMF (1:4, 5 mL) for 30 min. After this step, resin-bound 8b, 9b, and 10b were submitted to cleavage following GP2. The TFA salts of the FAM derivatives 8b, 9b, and 10b were obtained as yellow powders (2-3 mg each; hygroscopic). Note: For FAM-[Adp(OH)] 8 -NH 2 (8b) and FAM-[Adp(OMe)] 8 -NH 2 (9b), one consitutional isomer of the FAM labeled peptide could be isolated by semi-preparative HPLC (5-FAM or 6-FAM). In the case of FAM-[Adp(NMe 2 )] 8 -NH 2 (10b), only a mixture of the 2 isomers (5/6-FAM) could be isolated in pure form (see Figure 3 ) .
Figure 3
Analytical chromatograms at 220 nm of the isolated peptides 8-10. The two peaks for 10b are due to separation of the two constitutional isomers with 5/6-FAM groups; in the other cases these isomers are not separated.
Desalting the Octapeptides; Typical Procedure
Desalting of 8a
In a 50 mL falcon tube, a solution of 8a in H 2 O (5 mL, double deionized) was incubated at r.t. for 10 min with Amberlyst A26 (HO form, 1.5 g). The mixture was then transferred to a fritted glass filter and washed 5 times with H 2 O (each 20 mL, double deionized). The filtrate was collected, frozen, and lyophilized in order to give desalted 8a. For control of fluorine content a 19 F NMR spectrum was recorded; there was only a tiny little signal from TFA (δ = -75.60).
